Hypertension is a common worldwide chronic disease. In 2015, it was estimated that there were 874 million adults who had systolic blood pressure 140 mmHg or higher 1 . Furthermore, hypertension is the most common preventable risk factor for cardiovascular morbidity and mortality 2 .
Pharmacologic management of hypertension includes many major classes of drugs. Angiotensin-Converting Enzyme Inhibitors (ACEI) is one of them. In fact, ACEI is considered the first choice in many recent guidelines 3, 4 . ACEI have many indications in addition to blood pressure lowering. For example, many studies had found consistent beneficial effects in postmyocardial infarction, heart failure, and chronic kidney disease patients 5 . This led to the widespread use of these agents.
ACEI are well-tolerated by many patients, but cough is an adverse effect of these drugs, which can be troublesome 6 . Furthermore, ACEI-induced cough can result in a delay in diagnosis, unnecessary workup, misdiagnosis, and mistreatment due to inadequate knowledge of the treating physicians [7] [8] [9] .
The incidence and prevalence of ACEI-induced cough vary widely. Some found it to be as low as 3.2%, while others found Method: Newly diagnosed patients with hypertension who were initiated on ACEI or angiotensin receptors blockers (ARBs) were included in the study. The patients were followed for one year starting from 2 January 2016 to 31 December 2016. The following data were documented: age, sex, smoking, body mass index (BMI), and concomitant co-morbid diseases, the onset of cough, duration, drug discontinuation, and the cough disappearance after discontinuation.
Result: Eighty patients were included in the analysis. Sixty-five (81%) patients received ACEI and 15 (19%) were on ARBs. Forty-three patients (54%) were females. Cough developed in 24 (37%) patients. Perindopril was the only ACEI prescribed. The mean cough onset is 12.7 days. After stopping or changing the drug, the mean for cough disappearance was 13.3 days. There was a statistically significant gender difference in ACEI-induced cough. Cough developed in 17 (70.8%) females compared to 7 (29.2%) males; P=0.044. There was no significant difference regarding age (P=0.79) or BMI (P=0.37).
Conclusion:
The incidence of cough is unexpectedly high among our newly diagnosed hypertensive patients initiated on Perindopril. It is much higher among females. Larger study is needed to examine this common, often intolerable, adverse effect.
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it to be as high as 60%. This variation could be explained by the type of population studied 6, [10] [11] [12] .
ACEI are commonly prescribed agents in primary care settings in Bahrain 13 . However, there are no studies regarding the incidence of their adverse effects.
The aim of this study is to evaluate the incidence of ACEIinduced cough among patients attending primary care settings.
METHOD
Newly diagnosed patients with hypertension attending two primary healthcare centers who were started on ACEI or ARB were included in the study from 2 January 2016 to 31 December 2016. During the study, the only available ACEI in primary care was Perindopril. It was available in free and fixed-dose combinations. Patients on either formulation were included. The following data were documented: age, sex, smoking, body mass index (BMI), and any concomitant co-morbid disease.
SPSS version 24 was used for data analysis. Frequencies of different variables were calculated. Chi-square test was used * Consultant Family Physician Ministry of Health Kingdom of Bahrain E-mail: jnasser66@yahoo.com to assess the association between cough and gender, age group, and MBI. P-value of 0.05 or less was considered as statistically significant difference.
RESULT
Initially, ninety-five patients who started ACEI were included in the study, fifteen patients were excluded, see table 1.
Eighty patients were included in the study. Sixty-five (81%) patients received ACEI, and 15 (19%) were on ARB. Fortythree patients (54%) were females. Eight (10%) patients are non-Bahrainis. The age group distribution is shown in table 2.
ACEI were prescribed for a diagnosis of primary hypertension in all patients. The co-morbidities were documented, see table 3.
There were no patients with a diagnosis of COPD or heart failure. Six (7.5%) patients were current smokers.
Cough developed in 24 (37%) patients using ACEI. None of those on ARB developed cough. The mean cough onset was 12.7 days (minimum 2 days, maximum 90 days). The mean for cough disappearance after stopping or changing the drug, was 13.3 days (minimum 2 days, maximum 60 days). There was a statistically significant gender difference in ACEI-cough.
It developed in 17 (70.8%) females compared to 7 (29.2%) males, P=0.044. There was no significant difference regarding age (P=0.79) or BMI (P=0.37).
DISCUSSION
The duration of the study was favored because ACEI inducedcough and/or its recognition by the treating physician can persist in some patients for long duration 7, 8, 10, 14 .
The study showed that 37% of patients who were started on ACEI for primary hypertension developed cough within two weeks. It lasted for a maximum of 2 months. The cough was more common in females, but it was not related to age or BMI.
The reported incidence of ACEI-induced cough varies markedly. One of the main reasons is the racial differences. In a study among predominantly Europeans who used Perindopril, the incidence was 3.9% 11 . Whereas, in a study among predominantly Chinese patients, it reached up to 60% 6 . In another study, where 68% of the patients were Chinese, the incidence was around 30% 10 . However, none of them used Perindopril. A perindopril-induced cough was reported to be lower compared to other ACEI 15 .
The study showed a significant gender difference in the incidence of cough. It is more common among females which is a consistent finding in several other studies 7, 10, 16, 17 . That could be related to genetic polymorphisms in certain genes including ACEI which is sex-specific that provide protection in males while increasing the susceptibility in females as found in a genetic study 18 .
No significant association of age or BMI with ACEI-induced cough was found, which could be due to the small sample size.
For the same reason, we did not do statistical test to examine the association of cough with other patients' comorbidities. Females and older age (>65 years) are two known predictors for ACEI-induced cough 11, 19 . Further, diabetes, heart failure, respiratory diseases (including asthma and COPD) were found to be risk factors for ACEi-induced cough 6, 16, 20 .
Finally, this is the first study in the kingdom to examine the incidence of Perindopril-induced cough. Recall bias could not be excluded in our study, the short duration of appearance and resolution after discontinuation of the drug in these relatively healthy subjects with few comorbidities suggest correlation. However, a larger sample size is needed to confirm our finding.
CONCLUSION
The incidence of cough is unexpectedly high among our newly diagnosed hypertensive patients initiated on Perindopril. It is much higher among females. A larger study is needed to examine this common, often intolerable, adverse effect. __________________________________________________ Author Contribution: All authors share equal effort contribution towards (1) substantial contributions to conception and design, acquisition, analysis and interpretation of data; 
